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SUMMARY

. ‘o . . . . . .
The series of pressure distribution measurements at
three test sections on WACA airfoils 2212 and M6 within
1700 to 210° angles of attack in reversed flow proved to
be largely independent of the profile form.- In contra-
diction to the pressure distribution in normal flow con-—
siderable negative pressure from the uppsr surface spills
over onto the lower surface, and vice versa, even 1in the
zone of sound flow.. The results are presented as chord-
wise preseure and load distribution. The spanwise 1lift
dlstribution and the total 1lift coeffilclente of the wing
obtained by integratlion manifest mapproximate agreement
wlth the behavior of a diagonally dlsposed flat plate.
By consideration of the ground effect (represented by a
flat wall) the lower surface of the wing shows an in-—
crease 1ln: the low pressure.

ISJTRODUCTION

. It is known from experience that the movable surfaces
of an aircraft tethered in the open are subjected to severe
moments 1n a tall wind. In order to obtain some data re-—
gerding the magnitude «of these moments and of the load dis—
tribution in reversed flow, .-a- series of pressure distri-
butions were carried out which, in the interest of widest
poeslble applicability of the resulte, were for the time
being limited to wingas without movable surfaces. Experi-—
ments of slimilar nature are not available, .as far as 1s
known.

TEST PROCEDURE AWD EXECUTION

The tests were made on an airfoil of medium camber
(NACA 2212) and on one with slight reverse camber (NACh M6).
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*"Druckverteilung an Flfigeln bei AnstrBmung von rlckwirts."

. Jahrbuch 1938 der deutschen Luftfahrtforschung, pp. I 90-
I 100.
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Both were rectangular- in plan Form, had ‘an aspect ratio
of 1:5 and 1 meter span.. The pressure distritution was
recorded at wing center (test sectlon I), at 1.4 chord
distance from wing ceater (test section II)-and at 0.1
chord distance from the wing tip (test section TII) (fig.
1). 3Zach of these three.sections was provided with 26
pressure taps of 0.75 millimeter diameter (fig. 2) loecat—
ed in prefile sectlions made of brass of 10 and 12 milli-
meters width respectively. --The test of the wing was made
of wood, Table 1 gives the spacing of the test orifices
measured in millimeters and percent of chord froem wing
tralling. edge-along the chord. -Zach pressure érifice was
fitted with dbrass tubing for conveying-the presgure. The
pressure lines ‘to the manometers passed through the wing
and emerged at the two iips.-

Because this qrrangement had faIaified the meaaure—'
ment in test section IIT closest o the tip and for ressons
of .easler fabricatien of the -modele; only sectione I and
Il were first fitted.. Foér the .1easurement in III the wing
was cut at 0.1 ehord distance from teet-section I and this
sectlon used as free-wing tip. These -measurements were
therefore made with a wing of approximatély half span. The
other half of the wing weae formed by a atraight vall set
at right angles to.this ‘wing half parallel te the flow 41-
rection ahd this wes very large compared to the wing dimen-—
sions (fig. 3). The minor discrepancies due to the slight—
ly modified wing aspect ratio and the effect of the bound-
ary layer at the wall were disregarded.

The pressure measurements were mede at.geometric an-—
gles of attack a'°"= 170°, 18C°%,.190°, 206°, and -210°; 170°
‘denotes reversed flow frqom below, 190°, 200°, and 210° re-—
verged flow from above. Lllowing for the angle of attack’
eorrection due to the finite air stream dimenslons the -
true flow angles are a = 170.4°, 180°, 189.7°, 199.7% and
209.79° (cf. section IV) '

. In several cases the pressure diatrihution wes also
measured under ground effect. BSince this effect at small
distance between wing and ground (low—wing monoplane) end
at great angle of attack was expected to be very prenounced,
these meegsurements were made at angle of attack apprcaching

Cpe x (referred to normal setting) and at a distance of

0.6 chord from the leading edge (fig, 4). & lift measur e~
ment in the normsl angle—of -attack range gave apgy = 20°
for NACA -airfoil 2213 (as against o = 200° 1n reversed
flow at this eetting), and apax = 18° for M6 (corre—

sponding to a = 198°).
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Since the flow is already separated  on ‘the lower sur—
face at thoso settings 1i reversed flow the overstepping

" of" apgy Wwas not antioipatel to"disclose anything unusual

in pressure distribution. Ior the ground effect measure—

. ments the angles on the. NACA 2213 were o' = 1940, 1989,

2030, "that on the N6 a' = 1989, The flow angles after
correction of. angle of attack wvere a = 193,6°, 197.69,
and. 201.70., The ground was simulated by &, flst wooden
vall, The dynamic pressure throughout the tests was q =
56 millimetere water column, equivalent to a speed of

around %g meters per second. A check test at q = 39.1

. millimeters, water, column (25 m/s) vith dimensionless val-

ues showed the’ same results. Several Prandtl type micro-—
manometers with vertical tube served as pressure instru—
ments.

RESULTS

The test valueg made nondimensional by q = 566 milli—
meters water column are given in tables 2 and '3 for the
NACA airfoll sectlons 22123 - and M6, respectively, and tadble
4 gives the results with ground effect. In figures 5 to

12 (NACA airfoil section 2212) and 13 to 18 (M6) the re—

corded pressure differences are shown plptted against the
wing chord referred to atmospheric pressure- 7 The
included airfoll facilitates the-identifioation of the -
pressure at the different stations. Test sections I, II,
and ‘III are merked individually; whereas the-—p/q values
of the upper surface (test stations 1 to 15) are ‘shown as a
80l11ld curve and those of the ‘lower surfece as dashed
curves.

Qualitatively, there is no difference in pressure dis—
tridbution between the two airfoil sections, both showing
a2 predominant low pressure on the upper surface at o =
1709, and positive pressure at 2/3 of the lower surface,
The low—~pressure region extends over the nose far over the
bottom surface. On the contrary, the high-pressure zone
of the upper surface ‘extends only to about half the ‘wing

-ehord at o = 1900. At a = 180° upper and lower surface

have approximately the same pressure dlstridbution, the low
pressuré at the upper surfdce belng slightly predomlnant,
so that a slight 1ift occurs. Thie resultant 1ift 1s
greater on the M6 than on the NACA 2212. . The constancy of
the low pressure on the lower ‘surface'at a = 200° and-
210° 1ig indicative of already separated flow at the edge;

. the proflle has approximately the same effect as an

obliquely disposed flat plate.
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Test sections I-and II {that £s, those located at mid-
gsection) show gqualitatively and approximately, also quan—
titdtively the same distribution. A4t the settings where
the flow on- the lower surface has separated, the difference
at test-station II is, of course, greater than at station
I. In the pressure variation at the ssction near the wing
tip the pressure equalization over the tips makes iteself
félt in a substantially lewer pressure difference between
upper and lower gsurface, the settings of the.separated
state of flow again forming an exception.. Rather unusual
is the marked low-pressure peak on the upper.surface at
a = 170°, "on the lower surface in test section III at
1909, But this region of marked low-pressure is restrict-—
ed to small depth. This is probably a case of edge angle
effect as known from flov around a sharp edge.

A lucid picture of the pressure distribution along
the wing 1s afforded when the pressure p/q recorded at
the dilfferent orifices 18 plotted at right angles to the
profile contour as exemplified on the NACA airfoil 2212 at
‘@ = 170.4° in figure 19, and at a = 189.7° 1in figure 20.
The arrows pointing toward the profile indicate positive
pressure, those away from 1t low pressure, the double ar-
row shows the flow direction. The low pressure region of
the lee side extends f&ar over the weather slde; the posi-
tive pressure zone of the lower surface at o« = 1700 angd
of the upper surface at o = 1900 1ig comparatively small.
The stagnation point 1 very close to the trailing edge;
its position 1s indicated by dashed arrow, Since the
method of presentation of figures 19 and 20 appears only
of interest for the design of ribs, which, on the other
hand, does not ordinarily follow the present cass of re--
versed flow, the reproduction of the other measurements in
this form 1s omitted.

The. spanwise load distridbution is illustrated in fig-—
ures 2la to 21h for NACA airfoill section 2212 ae the sum:
of the chordwise pressure forces of upper and lower sur-
face againgt the chord. Figures 22a to 22f show that for
. airfoll M6. The flow is from left to right throughout.
These graphs also confirm the extended agreement of the
results at both airfoils. They also discloee the differ—
ence in dietribdbution at midsection arnd the edge, which can
become of importance especially 1ln view of compensations.

Ground effect.~— The several meagurements with ground

(f1ge. 10 to 12, and 18, 31f to 21h 'and 22f) all disclosed
8 more marked low pressure at the lower surface than for
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the same nngle eettinge vithout ground, which corresponds :
to.a greater resultant. serodyrdamic forge, ' The reason for
-1t is, likely to be found in the enkanced speed” of 'Tlow at.
the 1over surface, Qualitatively the pressure- dietribu—
tions ‘'with ground do not differ from those recorded with—
out 1t, by reaseon of .the .geparation of flow at the lover -
eurfacee on both. -On the ‘M6 a pronounced low présegure
peak  occurs on .test section” II of the -lower surface for

a = 197.7°, the influence.of which persists even at.the
edge. Other measurements ehoved no limilar peaks. L

- d

"LIPT nxsmnxbvmxon'

Integration of the pressure distributions plotted
against chord afforge the qormal force coefficient

¢n =f£d(f>‘..

end similarly the coefficient of the tangential force

wf1e(®)

From c, end cp follows the local 1ift coefficient

~

g = C, COB @ — Cy gin a

a n

Since ¢4 1s small, Ca = Cp COB .

In view of the measurements vith ‘ground " egq was

conslstently figured positive when the low pressure on °
the top camber predominates, that i1s, when ¢, .1is posi-
tive .(in a body-axis system), which, applied to measure—
ments with ground means that the positive cg -direction
points away from the ground (fig. 4). Thig .definitian
which results when the wind direction about the fized
wing 1s rotated and the air forces described in a system
of space axes differs from the conventidnal in -the.sign

of c5 -in the second and third quadrant. Moére precisely,

ca = cplcos a )’

the ep on NACA airfoil 2212 was determined at sectlions
I, 11, and III; and at o = 199.7° that igs, where the
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“£1ow -his separated ‘hence-a high drag.antiolpated, ¢,

" wag also measured "It was found that ii thé éeparated
gone also ct sin & can be disregarded with respect to

. Cp coa . a. So. ths time—consuming 1ntegration of cy was
.-omltted and. °a = ¢, €08 @. considered only, -and afford—

lng i1 this manner the 1ift distribution over the span

‘2 x/b (fig. 23).~ The ‘values of the right half-of the

" wing are reflected on the left half in figuras.23; whereas
in figure 24 the leocal ¢, for the-individual test. sta-
tions are plotted separately against the angle of attack.
The integration of the Ca distribution curves over the
span give the ¢, value for -the total wing which is

also shown in figure 24 plotted against the angle of at—
tack.

-

With this "¢, ocurve as a basis the finnl angle of

attack correction due to the finite Jet diameter was ap—
plied. This correction amounts to 0.4° at the highest,

In view of the accord of the pressure distridbutions on
both airfells the corrections were ascertained on the alir-—
foil 2212 only and the same correctlon factors applied to
the M6. Xumerically the values are given in table 5.

The graphs confirm the fact mentiensed that the flow
within 1700 to 190° is _not substantially separated, but
tompletely so at o = 2000 and 210°.. At the edge (test
section III) the separation at the lower surface starte
at about a = 1980, on .the two midsections I and II at
around a« = 191°,

Comparison with GBttingen test data on flat rectangu—
lar plates of 5:1 aspect ratio (reference 1) showed good
agreement of the ¢, +values, particularly also the posi-

tion and approximately the amount of Capax® An estima—

tion of the ¢y valueg from our measurements also gives
a close accord for the e, values as to- the order of
magnitude. It is suspected that the obligquely disposed
wing in reversed flow largely approaches in 1lts attitude
of flow that of a flat rectangular plate. The Gbttingen
" airfoll section 420 (reference 2) measured in the total
angle—of-attack range 1itself has ¢, @and cy values in
the vicinity of 180° which, in regard to order of magni-
tude,are 1n good agreement with the present findings,

Figure 25 shows the ' cq value for the flat rectan—
gular plate, airfoil section 420 and airfoll section 2212.
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The three measurements with ground on alrfoil 2212 give,
-~ . 1n accord with the increased low preseure of the lower
surface, greater oy values without ground. "Figure -25

represents the 1i1ft distridutlion of the measurements un—
der ground effect. The lateral c“min here reach higher

values than in the meagurements without ground. The eg4

velues obhtained by lntegration of the spanwise lift dils—
tribution likewise afford higher (negative) values than
without ground; the ground proximity induces & supplemen—
tary force directed toward the ground. Table 6 contains
the results of the evaluation.

Tfranslation by J. Vanler,
National Advisory Committee
for Aeronautics.
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Table I.~ Location

of the test stations at both profiles.

Test station ... ... .. 1 2 3 4 ) i 7 8 0 10 I 12 13
Distance from wing mm 0 525 [11,25[17.25 | 23.5 | 30 51 78 1o | 137 ] 158 178 | 188
trailing edge % 0 [0,0263]0,0563|0,0862| 0,117 [ 0,150 [ 0,255 | 0,390 | 0,550 | 0685 | 0,790] QKM .0940
Test stdtion 14 15 16 17 18 19 u, 2t 22 B8 EX 20 o6
Distancefrom wing mm | 196 | 200 | 191 | 182 | 1687 | 145 | 120 | @0 61 365 | 2101 1475 85
trailing edge ot [ 0,98 | 1,00 {0,954 | 0.910 {0,835 | 1,725 | 0,600 [ 0,450 | 0,305 { 082 ] 0.105] 00737 L0425

Table V.- Normal force and lift coefficients, NACA airfoil 2212,

Table V1.~ Normal for

’ Cn €q = Cp COSA «
* I 0 11 I 1 1 Canes A«
170° 0,83 0,82 0,47 0,82 0,81 0,46 0,78 0,38 170,4
1800 011 0083 | — 011 0063 | — 0065 | 0033 | 180
1900 — 0,08 -— 0,70 — 0,45 — 0,67 — 0,89 — 0,44 — 0,62 0,31 189,7
200° | —058 | —087 | —071 | —051 | —0,63 | —0.67 | —060 | 030 | 1997
210° | —063 | —073 | —008 | —055 | —0,63 | —060 | —0,61 | 031

ge and 1lift

209,7
coefflclents, NACA airfoil

2212

with groun
Cn €a = Cp COBX
! L Ax «
* 1 1 i I Tl 11 Canes
194 — 0,87 —0,80 — 0,63 — 0,66 — 0,77 - 0,62 — 0,71 0,36 ; 103,7
198 — 0,64 — 0,87 — 0,66 — 0,61 —0,83 — 0,63 — 0,74 0,37 197,6
—0,00 | —076 | —0,83 | —0.68 | —071 | —077 | —0,67 | 03¢ | 2007

1101 *ON wnpueiowsl TeOTUUdSsl YOVN

9'¢'1 seTqel



Table II.
Pressure distribution measurement.
Profile NACA 2212 q= 56 kg/m? -4
a=170,4° &= 180° o =189,7° &= 199,7° & = 209,79 m
Test 0
sta- —_— n
ton I 1 111 1 I 1 I 11 11 I 1 I I I 11
, 5
1 —0853 |- 0024 | 40378 | 4+0700 |--0985 | 40997 | —0402 | —036] | —0283 | —0452 [ —0612 |—0760 | —0379 | —0526 | —0,6208
2 —1001 | —0039 | —1,352 | 4+0181 | 40272 | -}-0190 | +0882 | -+0881 |--0703 | +0980 |-40982 |-0839 [-++1,000. |+1000 [+ o.mSm
3 —1013 |--0887 |--1,118 | 400803 | +o188 | 40136 |-+0738 | 40570 |+0545 | -+0880 [|-4+0680 |+0700 |40985 | 10803 |+ 08050
4 —1.030 [ —090 |—055 |4+00379 [ 4013 | 4-0108 | +0642 | +-0630 | +0436 | -+0,795 |4+0794 | +0593 | -+0935 | 0924 | 40,711 m.
5 —1,038 | —o0961 | —0238 | +o00n6 | +0097 | 00745 | +0564 | +0540 | 4+0350 | +0725 |+0697 |+0500 |+0873. 40833 |+ o.%a.m
6 —1088 [ —0976 | —o0212 | +00073| 400533 | 100365 +0496 |--0482 | +0286 | +0655 |+0651 |-+042¢ | 40825 |-0806 |+ 0558
7 —1,052 | —1.000 | —0267 | —0,0091 | —0,054 | —0,0438 | - 0314 | +0206 {+0,136 | 0464 |+o0442 | 40261 | 0646 | 08616 | 0,363
8 —0907 | —o0911 | —o0302 | —o214 | —o0171 | —o122 |-Lon3 | +0102 | +00131 | +0208 |--0212 |+00774]40416.| +0381 | + 0,1840
9 —0614 | —00640 | —033¢ | —020¢ | —0257 | —0,177 | —0,070 | —0,0555 | —0,0985 | —0,0165 | —0,0394 | —0,0715 | +0,158 | +-0,117 | —0,0013
10 —0416 | —0434 | —o411 | —0378 | —0331 | —o0263 | —o0242 | —0212 [—0220 | —0255 |—0311 |—0228 |—0ll47 —0184 |—0234;5
11 —032 | —03% | —0480 | —0432 | —o042¢ | —0307 | —0334 | —0277 | —0294 | —0426 |—0536 | —0340 | —0340 | —0,453 | —0,43012
12 —0,263 | —0255 | —og65 | —0402 | —0283 | —0343 [ —0280 | —0210 | —0202 | —0434 | —0623 | —0415 | —0470 ;| —0,659 | —0,725
13 —0234 | —0223 | —0737 | —0220 | —0227 | —o0a89 | —027 | —0213 | —0,203 | —0404 |—0574 | —0,372 | —0413 | —0,58¢ | —0,666
14 —0,188 | —0220 | —0435 | —0,1092 | —0,160 | +00073] —0297 | —02i2 | —0314 | —0,423 | —0530 | —0390 |—0407 | —0,564 | —0,633
15 —0194 | —0175 | —0296 | —0,0803 | —0,114 | 400365 | —0,200 | —0,206 | —0,340 | —0421 |-—0547 | —0,420 | —0,392 :} —0,55 | —0,648
16 —0215 | —0178 | —0220 | —0,265 | —0330 | —0,177 | —0364 | —0,235 | —0645 | —0440 | —0,597 | —0,550 | —0397 | —0,682 | —0,686
I7 —022 | —0235 | —022 | —0251 | —0319 | —0197 | —0,383 | —022 | —0515 | —0454 | —0,614 | —0514 | —0421 - —0,577 | —0,663
18 —004] | —0172 | —0151 | —0196 | —0266 | —0156 | —0427 | —0,327 | —0365 | —0458 | —0,641 | —0505 | —0424 | —0,601 | —0,675
19 —0,0517 | —0,0655 | —0,Jo4 | —0193 | —o0227 | —o0131 | —0520 | —~0438 | —0286 |--0456 | —0,636 | —0533 {—0424 | —0598 | —0,686
20 +0,0438 | +0,0202 | —0,073 | —0,066 | —o0212 | —0,125 | —0,628 | —0,594 | — 0,276 | —0453 | —0,634 | —0,630 | —0420 | —0,593 | —0,676
21 40,1605 | +0,147 | —0,0073]| —0,125 | —0,153 | —0,098 | —0,725 | —0,777 | —02i2 | —0441 | —0,623 | —0817 | —0414 [ —0,560 | —0,673
22 40,306 | 40206 | 40,0773 | —0,0482 | —0,0868 | —0,0555 | —0,750 | —0.856 | —0,266 | —0,426 | —0,605 | —0,885 | —0409 | —0554 | —0,643
23 40,458 | +0.48 | 4020 |-40,00584 —0,0292 | —0,00876] —0,726 | —0,845 | —0,227 | —0,410 | —0,592 | —0,826 | —0401 | —0550 | —0,615
24 40604 | 4+0580 | 4032 |-4-00407 | £00128 | 10,0234 | —0712 | —0823 | —0,640 | —0405 | —058 | —0,785 [ —0387 | —0,543 | —0,605m3
25 40,68 | +0662 | +0403 | 40,0584 | 40,0197 | +0,0278 | — 0,716 | —0,817 | —1,660 | —0,403 | —0,586 | —0,774 | —0,389 | —0,537 | —0,622 @
26 +0,785 | +0,747 | +0516 | -+0,1002 | 400285 | 00263 | —0,706 | —0,797 | —1,850 | —0,39%8 |—0599 |—0765 | —0,390 |—0,538 | —0,621 ﬂ
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Table III. >
Pressure distribution measurement. -3
Profile M 6 g = 56 kg/m? m
Tost & = 170,4° « = 180° o = 189,7° o =199,7° o = 208,7° m
sta- . 3
tion T m.,
1 Il 111 I 1I 111 1 11 111 1 I1 111 I II I11
——%
1 —0,360 | —0,547 | +0270 | +0985 | +1,009 | +99 | —0255 | —9382 | —0.0342|—0543 | —0699 | —0464 | —0416 | — 0,517 | —0611 8
2 —1,18 — 1,122 | —1,94 10175 + +0218 | +0146 | L0900 | 10890 |0690 |-40989 |-40992 [-+083¢ |-+1010 ~+ 1,010 | 40,864 m
3 — 1182 | —1L10 | —1,50 |+0128 | 40153 |+0093 | 0745 | 40726 |+052 |+0887 40876 |+0691 |+0900 |+0983 -+ 0,787 m
4 1105 | —1135 | —o0124 | -00060 [ >0111 | +0070 | 40646 | 40,600 | +0406 | 40800 |-+0778 |+0722 |+09841 |-+0889 [40687p
5 —LIs2 | —1175 | —o159 | 400684 | L0083 | 40057 | 10576 | 0561 | +0322 | +0728 | 40722 | 0498 |40887 40871 | 406156
6 — 1,22 — 1,100 | —0,202 | +0,0378 | <4-0,0596 | T 0,038 | +0,516 | 40,505 | +4-0.268 | - 0,67 40662 {+0433 |+40838 |-+0817 |+0553 B
7 107 | — LI | —0228 | -:-0,0146 | —0,0436 | — 00306 | 40,340 | 40,330 | +0150 | 40482 | 40471 [-+40257 [+0678 0,657 | +0,3742
8 — 0756 | —o633 | —o302 | —o0226 | —o203 | —013¢ | Loi121 |-Lo117 | 400004 | 4-0.230 | 40220 (40,080 |-0438 |-+0413 | 40,188 .o
9 —0432 | —o0422 | —0399 | —0417 | —0415 | —0238 | —0,144 | —0153 | —0150 | —0,0902 | —0,125 | —0116 {40,108 ‘40,0656 | — 0,0368
10 o386 | —od2 | —o485 | —o0546 [ —0533. | — 0336 | —0,343 | —0,33¢ | —0,281 | —0,367 ( —0425 | —0,309 } —0,208 —0,266 |—03195
11 —0317 | —o376 | —0321 | —0545 | —0510 | — 0382 | —o301 | —0360 | —0,328 | —0505 | —0,593 | —0,390 | —0,419 | —0,484 | —0498}3
12 0092 L —0236 | —0386 | —0423 | —od05 | —O0354 | —0310 | —0284 | —0254 | —0,447 | —0,602 [ —0403 |—0502 | —0,612 | —0,087
13 o141 J—oaee | —o63¢ | —o0092 | —o153 | —0248 0316 | —0206 | —0301 | —0432 | —0572 | —0364 | —0420 | —0557 | —0,701
14 —0112 | —ome3 | —odss | 400058 | —o0196 | —0.0202) 0260 | —0207 | —0228 | —0438 | —0543 | —0,381 | —0,417 | —0562 | —0,650
15 | —o00e3 | —oom2 | —o222 | o024 | +00050 THOMUL | —o241 | —0174 | —0338 | —0,428 | —0,535 | —0388 | —0,425 [ —0540 | —0,640
16 00975 | — 0077 | =080 | —o016 | —0.204 0 —0282 | —0216 | —0446 | —0,443 | —0,603 | —0432 | —0425 | —0,553 | — 0,690
17 —os L —olly | —o212 | —0lsl —0314 | —0237 | —0388 lh—0454 | —0,627 | —0,445 | —0,438 §—0,572 | —0,689
18 —0,0345 | — 00437 | —0134 | —0115 — 0305 | —0245 | —0456 | —0,645 | —0463 | —0442 | —0575 | —0,680
19 00201 | — 006872 1 — 0074 — 0,195 — 0458 | —0,643 | —0,527 | —0451 )} —0,587 | —0,700
20 £ 00581 | — 0,0600 | — 00045 —0.216 —0,632 | —0,627 | — 0450 |'—0,566 | — 0,689
21 +0142 | 40025 — 0,103 — 0243 ; — 0,758 | — 0438 | —0,566 | — 0,677
29 + 0236 . — 0,108 — 1,306 — (1,433 — 0,537 — 0,660
23 L0120 —0,422 | —0530 | —o0,615
24 40276 —0410 | —0,534 | —061793
25 | —0415 |, — ...%q@
2 40550 — 0710 | —0413 ch.%.... — 0,601 ﬂ_

W
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Table IV. >
Pressure distribution measurement with ground. »3
Profile NACA 2212 Profile M 6 B
Toot o =193,70 & —197,6° a=201,7° & =197,6° b
tion [
1 11 11 1 8 1 I 11 1 1 11 n =
1 — 0,405 —0,750 — 0,800 — 0,714 — 0,906 — 0915 —0,781 —0,777 — 1,161 —0,354 —1,86 —o,eszg
2 40,874 -} 0,007 +4-0,745 40,899 40,938 40,760 + 0,937 -+ 0,960 + 0,824 40,920 + 0,966 + 0,781 g
3 40,729 -+ 0,501 + 0,570 40,771 + 0,637 + 0,600 40,819 + 0,724 40,685 +0,777 40,8186 + 0,599 E
4 40,634 +4-0,659 + 0,445 + 0,681 40,714 +0,473 40,737 +0,757 + 0,572 + 0,687 + 0,727 +0461 5,
5 -+ 0,560 -+ 0,562 + 0,352 + 0,508 + 0,610 + 0,371 -+ 0,664 40,671 +0460 | 0812 4 0,646 -+ 0,380 E
6 + 0,485 + 0,515 +0,275 + 0,530 + 0,558 + 0,293 + 0,597 -+ 0,610 + 0,388 + 0,545 + 0,582 -+ 0,300
7 - 0,289 + 0,301 40,008 | 40,333 -+ 0,346 -} 0,0964 + 0,402 + 0,398 + 0,189 + 0,357 + 0,387 +0,134 &=
8 -+ 0,064 40,0785 | —0,0438 + 0,099 +0,111 —0,0453 +0,162 + 0,152 + 0,019 +0,11 + 0,139 —0,021
9 —0,163 —0,128 —0,170 —0,142 —0,115 —0,183 — 0,084 —0,0919 —0,131 —0,242 — 0,258 —0218°3
10 —0,391 —0,353 —0,317 — 0,390 —0,373 —0,339 —0,344 —0,381 —0,209 —0,519 — 0,487 —0397 2
1 —0,532 — 0,496 —0,428 —0,571 —0,570 — 0,460 —0,535 — 0,626 —0,428 — 0,677 — 0,627 — 0,461
12 — 0,562 — 0,475 — 0,512 — 0,618 — 0,611 — 0,570 — 0,600 — 0,768 — 0,531 —0,837 —0,624 — 0,505
13 — 0,541 — 0,465 —0,494 — 0,578 — 0,574 — 0,543 — 0,559 —0,705 —0475 —0,614 — 0,600 — 0485
14 — 0,555 — 0,454 —0,538 — 0,506 — 0,653 — 0,593 — 0,559 —0,685 — 0,488 — 0,614 —0,540 —0,563
15 —0,558 — 0,454 — 0,586 — 0,594 — 0,567 — 0,638 — 0,565 — 0,677 —0,523 —0,611 —0,548 —0,550
16 — 0,046 —0,534 —0,921 —0,651 —0,670 — 0,995 — 0,504 —0,727 —0,627 —0,858 —0,675 —0,970
17 —0,072 20,500 — 0,768 —0,677 — 0,801 —0,765 — 0,603 —0,755 —0,613 —0,682 —0,721 —0,862
18 — 0,685 — 0,669 —0,638 — 0,666 — 0,885 —0,573 — 0,603 — 0,800 — 0,615 — 0,685 —03813 — 0,606
19 —0,709 —0,784 — 0,552 — 0,665 —0,941 — 0,513 — 0,598 —0,792 —0,627 —0,675 —0,895 —0,517
20 —0,737 — 0,859 — 0,490 — 0,656 — 0,960 — 0,526 —0,592 — 0,812 —0,713 —0,672 —0,937 —0,535
21 —0,755 —0,990 — 0,469 —0,655 — 0,920 —0,549 — 0,583 ~ 0,803 —0,972 — 0,655 —0,943 —0,635
22 —0,750 — 1,001 — 0,467 —0,644 —0,875 — 0,652 — 0,568 —0,773 —1,170 —0,648 — 0,804 —0,737
23 —0,734 — 0,960 — 0,606 —0,620 —0,874 —1,242 — 0,555 —0,750 — 1,095 — 0,637 —0,835 — 1,315
2% —0,738 —0,928 — 1,805 —0,621 — 0,850 —1,375 — 0,554 —0,745 — 1,055 —0,634 — 0,838 —1,465 w3
25 0,728 —0,936 —1,825 —0,615 — 0,854 —1,365 — 0,552 —0,738 —1,031 —0,634 —0,826 —1,453 g,
26 —0,728 —0,921 — 1,800 —0,615 —0,870 —1,31 — 0,548 —0,748 — 1,020 —0,631 —0,937 — 1,460 =
[+ ]
"N
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Figs. 14,15,16,17
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